RECOMMENDED NOTATION FOR USE IN THE DESCRIPTION OF BIOLOGICAL WASTEWATER TREATMENT PROCESSES
The Executive Committee of the International Association on Water Pollution Research and Control (IAWPRC) and the Commission on Water Quality of the International Union of Pure and Applied Chemistry (IUPAC), appointed a Working Group in 1980 to prepare a proposal for unifying notation used in the description of biological wastewater treatment processes. The task was motivated by the benefits that would result if a common notation was used for the dissemination of results in international publications.
In beginning the task of proposing a common notation it was recognized that unless the Working Group used established practice and common acceptance as a basis for symbol choice, it would be difficult to get authors to adopt the recommendations. Therefore, a number of journals and books within the English, French, German, and American literature were reviewed in order to establish the quantities most often symbolized and to determine the symbols most commonly used to denote the quantities. As a result the proposal consists of a limited number of quantities for which symbols have been chosen and the choice is based generally on common practice.
INTRODUCTION
The number of quantities for which symbols have been chosen is purposely limited to those commonly used in the description of biological wastewater treatment processes. The symbol chosen for each quantity is based on established practice where possible. The quantities have been tabulated under seven different headings, a symbol specified for each, and the dimension for the quantity stated. Dimensions have been denoted as follows:
The author must state the specific units used for each quantity within the SI system. For example, pressure which has the dimensions ML 'T2, can be expressed in units such as kilopascal, newton per m2, etc. Maximum specific biomass growth rate
T' (from MXM'T')
Subscripts to dimension, though unusual, may be used in water research. M1L2T' 7. This quantity and the representative symbol applies to hydraulic loading rate to biological reactors (trickling filters, rotating biological contactors, fluidized beds, etc.), overflow rates from clarifiers, etc. When specified for biological reactors it represents empty bed velocity.
8. Use this symbol provided n confusion is possible with same symbol being used for another quantity. If confusion is possible add subscrit to symbol for representation of one of the quantities. Such a subscript becomes an inherent part of symbol. An example is the use of D for dilution rate and D for dispersion coefficient. 9. Appropriate subscripts must be used with k and K (e.g. kG and kL). The subscripts are an inherent part of the symbol.
The use of ,
, as a general definition of reaction rate (r) is valid for batch reactors only. The relationship is derived from a material balance around the reactor. 11. The symbol b may refer to mechanisms such as decay, endogenous metabolism, death, predation, etc. which may be distinguished by subscripts as defined by the author. Such subscripts become an inherent part of the symbol.
12. The type of reaction or order of reaction may be specified by a subscript if necessary.
13. Temperature coefficient as used in the equation:
14. Pre-exponential factor as used in the equation:
Dimension of A0 dependent on dimension of reaction rate coeffieient (k). 15. Temperature coefficient as used in the equation:
This equation is preferred over:
(0 being a temperature coefficient) which is dimensionally not homogeneous.
SUBSCRIPTS
The information contained in the subscripts is organized in the following manner and order or sequence:
1. Subscripts as an inherent part of the symbol as specified in symbol list (e.g. O and [tmax)Such subscripts must always be used.
2. Alphabetical subscripts representing the type of compound or material. Such subscripts are only necessary if the author is symbolizing more than one type of compound or material.
The abbreviations used as subscripts should be defined by the author and may be based on the language in which the paper is written. Examples: SBOD = soluble BOD5 concentration SBSB = in Lsung BSB5 konzentration Bv,TBOD = total BOD5 volumetric loading rate BVTBSB Raumbelastung mit totalem BSB.
3. Numerical subscripts identifying the location to which the symbol applies. Such subscripts are only necessary if symbols are being used to represent compounds or materials at different locations in a flowsheet.
The location to which the symbol applies should be specified by positive nonzero integer numbers. The Numbered locations must be defined by the author by means of a flow diagram or a list.
4. Subscripts specifying miscellaneous information such as temperature, statistical properties, etc. Examples; kTl = reaction rate at temperature Ti = mean biomass yield coefficient.
Note: The subscripts belonging to different groups (1-4) should be separated by a comma.
SPECIAL NOTATION
I. For dimensionless variables use the overscript (-.-). Example: = dimensionless space time.
2. Time should be indicated by use of brackets following the symbol and on the same line. Examples:
C(r) = total material concentration at time C(S) = total material concentration at time equal to 5 mm (or h, etc.).
3. No superscripts (asterisks, primes, etc.) are allowed.
ILLUSTRATING THE USE OF STANDARD NOTATION
To illustrate the use of standard notation for biological wastewater treatment, two examples are presented of equations referenced from the literature and then translated into a form reflecting the use of the proposed standard symbols. In addition, a process flow sheet is presented to illustrate the use of standard symbols and subscripts. 
